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FOREWORD 


THE  PATENT  ABSTRACT  DIGEST  IS  DESIGNED  TO  PROVIDE 
INFORMATION  ON  PATENTED  INVENTIONS  DEVELOPED  BY  AIR 
FORCE  RESEARCH  AND  DEVELOPMENT  PROGRAMS.  THE  DIGEST 
PULLS  TOGETHER  ONE-PAGE  SUMMARIES  OF  NEW  TECHNOLOGY 
PROTECTED  BY  ISSUED  U.S.  PATENTS.  THE  MAJOR  PURPOSE 
FOR  PUBLISHING  THE  PATENT  ABSTRACTS  IS  TO  SHARE  THE 
TECHNOLOGY  WITH  OTHER  AGENCIES,  CONTRACTORS  AND  MEMBERS 
OF  THE  PUBLIC.  AEROSPACE  SPINOFFS  RARELY  OCCUR  AUTO¬ 
MATICALLY.  THEY  ARE  AN  OUTGROWTH  OF  DYNAMIC  INTERACTIONS 
OF  PEOPLE  .  .  .  FROM  SPACE  SCIENTISTS  AND  INVENTORS  TO 
THE  ULTIMATE  USERS  IN  INDUSTRY.  THE  PATENT  ABSTRACTS 
ARE  INTENDED  TO  PROVIDE  A  VIABLE  LINK  BETWEEN  THE 
PRODUCERS  OF  TECHNOLOGY  AND  ITS  POTENTIAL  USERS,  IN 
EFFECT  CATALYZING"  THE  TRANSFER  PROCESS. 

NEW  GOVERNMENT  REGULATIONS  ARE  DESIGNED  TO  PROMOTE 
FASTER  COMMERCIAL  USE  OF  GOVERNMENT  GENERATED  TECHNOLOGY 
BY  ENABLING  PATENT  LICENSES  TO  BE  GRANTED.  AIR  FORCE 
REGULATION  110-33  PRESCRIBES  THE  POLICIES,  ADMINISTRATIVE 
REQUIREMENTS,  PROCEDURES,  TERMS  AND  CONDITIONS  FOR 
LICENSING  AIR  FORCE  INVENTIONS.  SECTION  C.  PARAGRAPH  11, 
REQUIRES  THE  AIR  FORCE  TO  PUBLISH  A  LIST  OF  INVENTIONS 
AVAILABLE  FOR  LICENSING  IN  THE  FEDERAL  REGISTER,  THE 
OFFICIAL  GAZETTE  OF  THE  U.S.  PATENT  AND  TRADEMARK  OFFICE, 
AND  AT  LEAST  ONE  OTHER  PUBLICATION.  WE  CONCLUDED  THAT 
BARE  NOTIFICATION  BY  TITLE  IN  THE  FEDERAL  REGISTER  WOULD 
NOT  GO  VERY  FAR  IN  STIMULATING  COMMERCIAL  USERS  OF  AIR 
FORCE  GENERATED  INVENTIONS.  THE  PATENT  ABSTRACT  IS  THE 
NEXT  STEP  UP  THE  PROMOTIONAL  LADDER  SUGGESTED  IN  THE 
1971-1972  ANNUAL  REPORT  ON  GOVERNMENT  PATENT  POLICY  AND 
AIR  FORCE  REGULATION  110-33. 

RECENT  LEGISLATION  HAS  ADDED  ADDITIONAL  GOVERNMENT 
EMPHASIS  ON  THE  DISSEMINATION  OF  GOVERNMENT  GENERATED 
TECHNOLOGY.  WE  BELIEVE  THAT  DISSEMINATION  OF  THE  RESULTS 
OF  AIR  FORCE  R&D  PROGRAMS  DESCRIBED  IN  THESE  ISSUED 
U.S,  PATENTS  WILL  HELP  REDUCE  THE  POSSIBILITY  OF 
RE-INVENTING  THE  WHEEL  AND  THUS  SAVE  GOVERNMENT  R&D 
FUNDS. 
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An  incident  radiation  absorber/reflector  assembly  hav¬ 
ing  a  mounting  bousing  to  which  is  adjustably  secured 
an  absorber  body  and  a  reflector  element.  An  entrance 
opening,  aligned  with  the  reflect or  dement,  is  formed 
within  the  body.  The  entrance  opening  is  connected  to 
a  cylindrical  cavity  within  the  body  by  a  tapered  pas¬ 
sageway  which  is  offset  from  the  longitudinal  axis  of  the 
cavity.  Any  incident  radiation  intercepted  by  the  reflec¬ 
tor  element  is  directed  by  the  reflector  dement  into  the 
cavity  where  it  is  substantially  absorbed  by  the  absorber 
body. 
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[57]  ABSTRACT 

A  device  for  mechanically  adjusting  a  gun  with  respect 
to  a  separate  lighting  means.  The  gun  has  a  gintbel 
mounting  and  a  double  eccentric  mounting  arrange¬ 
ment,  whereby  die  gun  can  be  adjusted  or  aligned  to  a 
specific  relationship  with  the  sight,  and  once  adjusted, 
can  be  locked  to  maintain  such  adjusted  position. 
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[57]  ABSTRACT 

A  unidirectional  heat  transfer  device  for  use  between  an 
electronic  assembly  on  an  aircraft  and  the  skin  and/or 
pod  on  the  aircraft.  The  device  includes  a  thermal  de¬ 
coupler  mechanism  which  operates  to  disengage  a  re¬ 
tractable  interface  beat  transfer  surface  when  the  skin 
on  the  aircraft  reaches  a  predetermined  elevated  tem¬ 
perature  caused  by  the  high  speed  of  the  aircraft.  In  the 
decoupled  mode,  the  heat  from  the  electronic  equip¬ 
ment  passes  to  a  phase  change  material  heat  absorber  to 
provide  a  limited  capability  cooling  function  during 
extended  high  speed  aircraft  operation. 
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[57]  ABSTRACT 

A  combination  push  and  tow  bar/hitch  assembly  in¬ 
cluding  a  pair  of  spaced  apart  parallel  outwardly  ex¬ 
tending  mounting  bus  pivotally  attached  at  their  lower 
ends  to  the  front  frame  of  a  motor  vehicle.  A  first  trans- 
varse  brace  member  is  positioned  between  the  mounting 
bars  near  the  center  point  and  a  second  transverse  brace 
member  is  positioned  between  the  outer  ends  of  the 
mounting  ban.  A  U-shaped  frame  with  a  coupler  at  its 
apex  is  pivotably  attached  to  the  second  transverse 
brace  for  use  when  the  bar/hitch  is  in  the  horizontal 
towing  position.  A  ball  mounted  at  the  midpoint  of  the 
lint  transverse  brace  is  engaged  by  the  coupler  on  the 
U-shaped  frame  to  lock  down  the  frame  when  the  bar/- 
hitch  is  upward  in  the  push  position, 
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[37]  ABSTRACT 

A  light-scattering  disc  collector  member  useable  in 
converting  a  classical  (coherence-dependent)  microden- 
sitometer  to  a  linear  (mode)  microdensitometer  that  is 
coherence-independent  The  member  is  made  of  mate¬ 
rial  that  is  transmissive,  non- absorbing,  and  high  scatter¬ 
ing  as  to  light,  and  it  preferably  comprises  a  right  circu¬ 
lar  cylinder  which  is  made  opaque  (such  at  with  black 
paint),  except  for  a  light-transmissive  entrance  aperture 
which  it  looted  on  one  bate  of  the  cylinder  and  which 
is  shaped  as  an  inwardly  formed  hemispherical  dome, 
and  a  light-transmissive  exit  aperture  winch  is  located 
on  the  other  base  of  the  cylinder  in  geometric  alignment 
with  the  entrance  aperture.  When  used  to  cooven  a 
classical  miwi  ^densitomster  to  a  tmsur  microdcnsitoine- 
ter,  the  light -scattering  disc  collector  member  replaces 
the  objective  of  the  microscope  fat  the  sensor  optics 
assembly  of  the  classical  nricrodenritometcr. 
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[37]  ABSTRACT 

A  light  «pot  petition  tensor  for  a  wavefront  sampling 
system  having  a  crossed  Ronchi  chopper  disk  inter¬ 
posed  between  the  diffracted  laser  beams  of  the  wave¬ 
front  sampling  system  and  the  intensity  detectors  lo¬ 
cated  within  the  wavefront  sampler.  The  crossed  Ron¬ 
chi  chopper  disk  interrupts,  at  a  predetermined  interval, 
the  diffracted  beam  of  light  which  focuses  as  a  spot  on 
the  disk.  The  relative  petition  of  the  spotfs)  is  deter¬ 
mined  with  respect  to  an  alignment  beam,  the  position 
of  which  is  known.  By  means  of  appropriate  electronics 
the  electronic  phase  of  each  frequency  of  the  spot  is 
detected  and  compered  with  the  phase  of  each  fre¬ 
quency  of  the  known  spot  to  provide  a  two  axis  spot 
position  location. 
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[57]  ABSTRACT 

A  gun  simulator  system  which  is  capable  of  safely  simu¬ 
lating  any  airborne  gun.  The  simulation  takes  into  ac¬ 
count  not  only  aircraft  approach  angle  but  also  prese¬ 
lected  range  and  bullet  trajectory.  In  so  doing,  the  gun 
simulator  system  records  hits  both  on  the  ground  and  in 
the  aircraft  for  each  pass.  In  addition,  the  simulator 
system  is  readily  adaptable  for  use  with  already  existing 
simulator  programs. 
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[57]  ABSTRACT 

In  a  method  for  detecting  flaws  in  the  surface  of  a  work¬ 
piece,  initially  microcapsules  containing  a  fluorescent 
dye  are  deposited  on  the  surface.  After  removal  of  ex¬ 
cess  microcapsulcs  from  the  surface  in  order  to  reduce 
background  fluorescence,  the  surface  is  visually  in¬ 
spected  under  ultraviolet  light.  The  method  overcomes 
many  of  the  disadvantages  of  conventional  inspection 
procedures,  e  g.,  by  eliminating  use  of  emulsifiers  and 
by  materially  shortening  processing  time. 
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A  compact  lens-less  spectrum  analyzer  where  a  laser 
impinges  upon  a  distributed  Bragg  deflect  or  via  a  slab- 
coupled  optical  waveguide  and  it  bent  90  degrees.  A 
surface  acoustic  wave  transmitter  controlled  by  an  R-F 
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Bragg  deflector  is  detected  by  a  CCD  or  self-scanning 
diode  array  which  produces  an  output  indicative  of  the 
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A  closed  cycle,  high  repetition  pulsed  laser  having  a 
laser  flow  channel  with  an  annular  flow  return  sur¬ 
rounding  the  laser  flow  channel.  Ultra  high  vacuum 
components  and  low  out-gassing  materials  are  used  in 
the  device.  An  externally  driven  axial  flow  bn  is  used 
for  gas  recirculation.  A  thyratron-s witched  low-induc¬ 
tance  energy  storage  capacitor  is  used  to  provide  a 
transverse  discharge  between  profiled  electrodes  in  the 
laser  cavity. 
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A  display  system  for  use  with  a  microscopic  optical 
instrument  having  at  least  one  eyepiece.  The  display 
system  has  a  display  unit  operably  attached  to  the  eye¬ 
piece  and  incorporates  therein  a  LED  display  which 
provides  direct  visual  feedback  to  an  individual  who 
views  imagery  through  the  optical  instrument.  The 
LED  display  is  interfaced  to  a  computer  which  pro¬ 
vides  intelligent  control  of  the  display  system  when 
activated  by  the  operator  of  the  optical  instrument. 
When  not  activated,  the  display  system  allows  normal 
viewing  through  the  optical  instrument  to  take  place. 
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[57]  ABSTRACT 

A  system  for,  and  a  method  of,  scanning  a  collimated 
beam  of  electromagnetic  radiation  with  a  very  large 
primary  reflector  of  an  antenna  system  without  loss 
(Le.,  with  zero  phase  error)  and  without  moving  the 
primary  reflector.  The  system  is  a  two  dimensional 
scan,  lost-free,  Cassegrain  antenna  system  which  com¬ 
prises  a  stationary,  parabolic-shaped,  primary  reflector, 
and  a  smaller,  movable,  parabolic-shaped  subreflector, 
and  also  a  movable,  plane  wave,  electromagnetic  radia¬ 
tion  beam  source  interposed  between  the  two  reflectors. 
It  is  shown  that,  without  moving  the  primary  reflector, 
the  beam  can  be  scanned  over  wide  angles  with  no 
phase  error  in  the  plane  of  scan,  provided  that  the 
source  and  the  subreflector  are  rotated  about  the  focal 
point  of  the  antenna  in  a  specific  manne,-.  A  unique 
angular  relationship  between  the  source  and  the  subre¬ 
flector  is  required  for  each  scan  angle,  and  is  taught. 
The  method  includes  the  step  of  using  this  antenna 
system  in  scanning  the  beam  from  the  primary  reflector, 
without  any  phase  error  and  without  moving  the  pri¬ 
mary  reflector. 
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[57]  ABSTRACT 

An  electrically  insulating,  structurally  strong  bushing 
awrmtily  for  use  at  the  chassis  mounting  interface  of  an 
electronic  chaetis,  especially  a  Low  Power  RF  chemit 
requiring  a  single  point  electrical  ground,  includes  a 
specially  machined  epoxy-glass  bushing  for  electrical 
jihtiM  with  a  steel  insert  for  high  strength.  The 
epoxy-glmt  bushing  is  from  plate  stock  with 

the  grain  direction  running  perpendicular  to  the  struc¬ 
tural  load  and  include*  both  inside  and  outside  thread*. 
The  steel  insert  threads  into  the  epoxy-glass  bushing 
which  is  then  threaded  into  the  electronic  chassis. 


1  CUa,  14  Drawing  Figaros 


Raquasts  for  licensing  information  should  be  addressed  toi 
g.R.  Department  of  the  Air  Force  AF/JACP  1900  Half  Street  S.W. 
Washington,  D.C.  20324 


Cools#  of  this  patent  are  available 
1,0.  th.  Co-a..lon.« r  of  P.tanta  an 


Thl*  damaaant  waa  praaerod  mint  *•  asaaeariMf  ol  *•  Air  Perea.  NalAar  *a  UaltedSretea i0o 
oaiU«  aa  bahell  a#  the  Uollad  Jtotos  Orw—ail  eeromos  an,  llaNllty  «rol»U«  boa  Dm  see  el  *o 
la  «hu  4ei— aa«,  a*  warreau  lha»  aath  aea  ba  Iraa  ham  yriaamly  amaai  rlshta. 


wwmw  t  <wt  my 


RID  RECORD  (Patent  Abstract) 


jxrom 


AFSC  ;STra  79« 


Rtent 
Abstract 

FROM  THE  AIR  FORCE  SYSTEMS  COMMAND 

United  States  Patent  ti9i 

Bcrggtea 


PROVIDES  INFORMATION 
ON  PATENTS  GENERATED 
BY  AIR  FORCE 
SPONSORED  PROGRAMS 


[ill  4,275,857 
[45]  Jon.  30, 1981 


[54]  COOLING  SYSTEM  FOR  RAMJET  ENGINE 
[75]  Inventor:  M.  Brian  Bergriie,  Centerville,  Ohio 

[73]  Assignee:  The  Urited  State*  of  America  a* 
represented  by  the  Satisfy  of  the 
Air  Farce,  Washington.  D.G 

[21]  Appl.  No.:  fU2» 

[22]  Filed:  Nm.  S,  M7» 

[51]  Int04 . BMD  33/02 

[52]  U.S.O. . . - . 344/33  B;  60/39.11  C; 

60/266;  60/728;  62/5;  62/23*  62/241; 

137/15.1;  244/117  A 

[58]  FWd  eg  Search -  60/266,  728,  39.18  C; 

244/53  B.  1 17  A;  137/15.1;  62/5,  239,  241 


1*1 


U  S.  PATENT  DOCUMENTS 


1.932411 

2.6*4413 

24*9.101 

2.71*441 

3/1934 

7/1933 

2/1934 

3/1957 

. tun 

... . . . . fa/  3 

. _ . 62/3 

Green . 

. 62/3 

2439,900 

6/1931 

Green  - 

. . .  62/3 

2439.901 

6/1931 

Grace  . 

.  62/3 

2,131.69*  11/1931  Hickey  - - - -  62/5 


2.173412  2/1939  Green . 62/3 

2,193404  7/1939  Anderson  etal .  60/39.11  C 

3,090401  3/1963  Menafcau . 62/5 

3461436  1/1961  Foa . 62/3 

3,461,676  1/19*9  Toetke  el  *L . 62/5 

3,703,146  11/1972  Koval* . *0/39.11  C 

3,973,396  1/1976  Kronogeid  . .  60/39.09  D 


Primary  Examiner — Ronald  C.  Caposaela 
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Killoren 

[57]  ABSTRACT 

A  ramjet  powered  vehicle  having  a  bleed  alot  in  the 
aubaonic  diffuser,  for  the  renyet  combustor,  which 
seppiie*  air  to  a  tnrbine  for  supplying  power  to  vehicle 
accessories.  A  vortex  tube  «  provided  between  the 
Meed  alot  and  the  turbine  to  provide  a  cool  air  supply. 
Radar  absorbing  material  is  positioned  adjacent  ramjet 
inlet  with  a  cooling  duct  provided  to  supply  cooling  air 
from  the  vortex  tube  to  the  ramjet  inlet  cowl  lip  to 
provide  cooling  for  the  radar  absorbing  material. 
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Erlich 

[37]  ABSTRACT 

An  improved  electrode  aaaerobly  for  determining  the 
identification  of  metals  and  metal  alloys  having  a  test 
probe  and  a  memory  voltage  indicator  circuit  for  regis¬ 
tering  the  potential  difference  (voltage)  between  the 
test  probe  and  the  metal  to  be  identified.  The  test  probe 
is  made  of  a  durable  body  having  a  pair  of  chambers 
therein  for  containing  a  saturated  water  solution  of 
potassium  chloride.  A  thin-walled  tube  is  located  within 
one  of  the  chambers  and  contains  therein  a  conductive 
wire  and  a  saturated  liquid  mercury  solution  of  granular 
calomel  and  potassium  chloride.  The  voltage  indicator 
circuit  is  electrically  connected  between  the  conductive 
wur  and  the  metal  to  be  identified.  Utilizing  the  two 
chamber  construction  of  the  test  probe  substantially 
eliminates  gas  lock  within  the  test  probe  and  thereby 
allows  extremely  reliable  and  accurate  readings  of  po¬ 
tential  difference  between  the  test  probe  and  metal. 
These  voltage  readings  are  an  indication  of  the  charac- 
properties  of  the  to  be  identified. 
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[37]  ABSTRACT 

A  solvent  solution  for  dissolving  and  removing  epoxy 
resinous  formulations.  The  solution  is  composed  of  a 
mixture  of  methanol,  dichlorometbane  and  distilled 
under  as  emeriti*!  components. 
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[57]  ABSTRACT 

A  high  pressure,  high  power,  continuous  wave  electro¬ 
dynamic  laser  having  one  of  the  electrodes  (preferably 
the  cathode)  made  of  a  porous  conductive  surface  and  a 
backing  material  capable  of  broad  band  acoustic  absorp¬ 
tion.  Such  an  arrangement  effectively  absoibs  acoustic 
disturbances  which  arises  primarily  from  a  linear  insta¬ 
bility  within  the  resonant  cavity  of  the  electro-dynamic 
laser  and  thereby  substantially  reduces  output  flux  mod¬ 
ulations  within  the  resonant  cavity. 
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[57]  ABSTRACT 

A  modulator  and  tunable  oscillator  capable  of  reliable 
operation  in  the  near  millimeter  wavelength  region. 
The  modulator  it  made  up  of  a  pair  of  reflectors  and  a 
beamsplitter  interposed  therebetween  with  one  of  the 
reflectors  having  variable  reflectivity.  In  addition,  the 
reflectors  are  spaced  apart  a  preselected  distance  such 
that  a  ruaonaat  condition  is  achieved  with  respect  to  an 
incoming  beam  of  near  millimeter  wavelength  radia¬ 
tion.  By  applying  a  signal  to  the  variable  reflector  a 
beam  of  radiant  energy  is  generated  at  a  wavelength  at 
which  a  non-resonant  condition  is  achieved  between  the 
reflectors.  This  generated  beam  of  radiation  is  directed 
out  of  the  modulator  by  the  beamsplitter.  The  oscillator 
utilizes  the  same  elements  as  the  modulator  and  in  addi¬ 
tion  incorporates  therein  an  additional  beam  splitter  and 
a  detector  aa  well  aa  a  feedback  circuit  between  the 
detector  and  variable  reflector. 
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An  extensible  surface  wave  transmission  line  is  fed 
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This  invention  provides  a  method  for  forming  a  wave¬ 
guide  cavity  as  a  step  in  the  process  of  diode  fabrication. 
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are  formed  to  correspond  to  rows  of  diodes,  so  that 
when  bonded  the  diodes  are  centered  in  the  slot.  The 
package  may  then  be  divided  as  needed  and  the  sides 
and  thickness  of  the  slot  form  the  waveguide. 
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[57]  ABSTRACT 

In  a  first  air  flow  circuit  Altered  ram  air  cooperating 
with  an  aspirator  draws  crankcase  vapors  from  the 
crankcase  of  an  internal  combustion  engine.  Heavy 
particulate  matter  in  the  crankcase  vapor  is  heated  and 
further  vaporized  by  a  heat  exchanger  cooperating  with 
an  exhaust  manifold  of  the  engine.  A  second  aspirator 
draws  the  vaporized  particulate  matter  back  into  the 
original  vapor  steam  of  the  first  air  flow  circuit.  The 
crankcase  vapors  mixed  with  the  incoming  ram  air  are 
then  directed  into  the  interior  cavity  of  the  carburetor 
air  Alter.  In  a  second  air  flow  circuit  Altered  ram  air  is 
directed  into  the  crankcase  and  carburetor  air  Alter 
cavity  and  in  a  third  air  flow  circuit  Altered  air  is  drawn 
through  a  variable  annular  orifice  and  metered  in  ac¬ 
cord  with  intake  manifold  pressure  and  directed  into  the 
engine  air  intake  system  below  the  carburetor  throttle 
plate. 
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[57]  ABSTRACT 

Minimum  thrust  at  idle  speed,  and  maximum  thrust  with 
minimum  losses  at  speeds  above  idle,  are  provided  in  a 
gas  turbine  engine  by  the  use  of  e  plurality  of  adjacent, 
successively  overlapping,  annular  I  y  disposed,  pivot¬ 
able,  exhaust  nozzle-forming  fairings  which  are  opened 
during  idle  to  direct  the  exhaust  gases  overboard  in 
radial  directions  between  the  opened  hirings,  and 
which  are  closed  during  speeds  above  idle  to  direct  the 
exhaust  gases  overboard  in  an  axial  direction  through  an 
axially  aligned  rearwardly  located  exit  opening  of  the 
exhaust  nozzle. 
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The  injection  piston  of  a  regenerative  liquid  propellant 
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helical  conductors  each  being  180*  displaced  and  con¬ 
ducting  current  in  opposite  directions.  The  end  portions 
of  the  magnet  are  tapered  by  extending  successive  lay¬ 
ers  one  or  more  turns  to  provide  a  field  gradient  that 
uniformly  decreases  to  zero. 
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[57]  ABSTRACT 

Infrared  detector  arrays  have  focal  plan  processing  in 
modular  form  mounted  on  stacked  boards,  where  the 
processing  integrated  circuits  are  recessed  in  adjacent 
board*. 
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[57]  ABSTRACT 

A  system  for  carrying  and  rearwardly  launching  and/or 
ejecting  a  store  from  an  aircraft  while  flying  at  low 
altitudes.  The  store  which  may  be  in  the  form  of  a 
bomb,  pod,  missile,  etc.  is  mounted  at  the  top  of  one  or 
more  vertical  stabilizers  at  the  aft  end  of  the  aircraft. 
Aerodynamic  lift  and  drag  generated  by  the  store  shape 
causes  the  store  to  separate  Cram  the  aircraft  and  move 
upward  and  aft  therefrom.  The  store  becomes  a  lifting 
body  and  gains  altitude  before  falling  on  target  thus 
enabling  the  carrying  aircraft  to  remove  itself  from  the 
Mast  area  preventing  possible  damage  to  the  aircraft. 
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[57]  ABSTRACT 

A  precision  actuator  of  mmtmum  thickness  which  pro¬ 
vide!  high  output  force  with  low  input  torque  and  in¬ 
cludes  a  single-piece  metallic  rhombus  with  a  drive 
assembly  made  up  of  a  right-hand  threaded  rod  that 
passes  through  a  right-hand  threaded  side  apex  of  the 
rhombus  connected  by  a  coupling  to  a  left-hand 
threaded  rod  that  passes  through  a  left-hand  threaded 
side  apex  opposite  the  other  threaded  apex  of  the  rhom¬ 
bus.  The  right-hand  threaded  and  left-hand  threaded 
rods  are  secured  to  the  coupling  such  that  the  drive 
assembly  rotates  as  a  unit  Right-hand  rotation  of  the 
drive  aaaembly  increases  the  distance  between  the 
threaded  apexes  while  drawing  the  end  apexes  closer 
together  and  left-hand  rotation  of  the  drive  assembly 
draws  the  threaded  apexes  closer  together  forcing  the 
end  apexes  further  span. 
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[57]  ABSTRACT 

A  digital  position  transducer  apparatus  utilizing  a 
moveable  slug-tuned  inductor  to  measure  the  displace¬ 
ment  or  movement  of  a  mechanical  component.  The 
value  of  the  inductor  controls  an  oscillator’s  output 
frequency  which  is  converted  to  a  digital  word  propor¬ 
tional  to  the  displacement  of  a  mechanical  component. 
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[57]  ABSTRACT 

An  apparatus  utilizing  a  resonant  laser  cavity  to  create 
two  modes  of  oacillatioo  and  lock  the  operation  of  the 
cavity  onto  the  mode  pair.  The  cavity  pathlength  is 
adjusted  using  a  feedback  loop  which  detects  the  beat 
frequency  of  the  pair  of  modes  and  tracks  a  feedback 
signal  which  is  functionally  proportional  to  the  product 
of  the  square  root  of  the  mode  intensities.  In  one  varia¬ 
tion  beat  frequency  pulses  are  accumulated  for  a  period 
determined  by  a  time  reference  which  is  more  accurate 
than  the  frequency  gap  between  adjacent  pairs  of 
modes,  but  is  less  accurate  than  the  precision  to  which 
the  individual  modes  are  known  once  the  specific  pair  is 
designated.  The  exact  frequency  of  each  mode  is  known 
a  priori  from  its  wavelength  to  the  sharpness  of  the 
atomic  line.  In  tnia  manner,  a  time  reference  of  nominal 
accuracy  may  be  used  to  designate  the  pair  of  inodes 
present  in  the  laser  cavity,  and  in  doing  so,  simulta¬ 
neously  designates  their  frequency  to  a  high  degree  of 
accuracy.  If  laser  operation  it  interrupted  after  calibra¬ 
tion,  the  apparatus  can  ascertain  the  new  mode  frequen¬ 
cies  and  compute  a  compensating  correction  factor. 
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[57]  ABSTRACT 

The  tool  is  useful  for  the  replacement  of  the  lateral 
control  torque  tube  bearings  on  high  performance  air¬ 
craft.  The  bearings  are  pulled  into  position  into  the 
bulkhead  in  a  straight  line  thereby  preventing  them 
from  becoming  jammed  because  of  the  angle  of  the 
bulkhead  surface  into  which  the  bearings  are  to  be  in¬ 
stalled.  The  tool  self-aligns  the  bearings  without  putting 
pressure  on  the  bearing  race  thereby  preventing  the 
possibility  of  damage  to  the  bearing  and  since  the  use  of 
a  shoulder  driver  and  hammer  are  no  longer  required, 
damage  to  the  bearing  and/or  aircraft  is  virtually  elimi- 
nited, 
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Undesirable  vibrations  of  stator  airfoil  vanes  circumfer¬ 
entially  disposed  in  annular  rows,  and  fixed  at  their  end: 
by  a  sectored  outer  shroud  and  a  sectored  inner  shroud, 
in  an  axial  flow  compressor  of  gas  turbine  engine  are 
damped  by  a  damper  assembly  that  is  fitted  into,  and  is 
fractionally  engaged,  in  the  sectored  inner  shroud 
which,  in  turn,  is  segmented  to  assist  in  this  damping. 
The  damper  assembly  includes:  A  metal  seal  strip  mem¬ 
ber  having  indentations;  a  metal  sine  wave-shaped 
damper  and  spring  member  that  is  complementary  to, 
and  is  engaged  with,  the  seal  strip  member;  and,  a  hon¬ 
eycomb  member  affixed  to  the  bottom  surface  of  the 
seal  strip  member.  The  vibrations  cause  movement  of 
the  shroud  segments  which,  in  turn,  cause  nibbing 
contact;  and,  the  resulting  friction  heat  energy  is  con¬ 
ducted  through  the  metal  components  of  the  damper 
assembly  to  the  thermal  sink  that  is  the  through-flowing 
air  in  the  compressor. 
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nation  envelops  the  head  of  a  wearer  and  carries  an 
oronasal  mask  for  supplying  respiratory  gas  to  the 
wearer.  The  nose  occlusion  facility  is  manually  opera¬ 
ble  and  comprises  a  lever  device  mounted  on  the  exte¬ 
rior  of  the  visor  and  associated  with  arms  operative  to 
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[57]  ABSTRACT 

An  optical  multiplexer/demultiplexer  having  a  body 
made  up  of  a  pair  of  reflective  and  a  pair  of  non-reflec- 
tive  sides.  As  a  demultiplexer  a  beam  containing  a  plu¬ 
rality  of  optical  wavelengths  is  separated  within  the 
body  into  its  constituent  wavelengths  utilizing  the  prin¬ 
ciples  of  optica]  refraction  and  optical  reflection.  By 
extending  the  length  of  the  body,  sufficient  physical 
separation  can  be  realized  between  each  of  the  constitu¬ 
ent  wavelengths  to  allow  detection  of  each  wavelength 
by  specially  separated  detectors.  As  a  multiplexer  a 
plurality  of  beams,  each  having  a  single  wavelength,  are 
combined  to  provide  a  single  output  beam  having  a 
plurality  of  wavelengths  contained  therein. 
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(57)  ABSTRACT 

Tinc-tommonil  (3-D)  topographic  data  defining  a 
remote  mrface  in  term*  of  the  3-D  potiiions  of  M  x  N 
temple  points  on  that  surface  may  be  obtained  by  (I) 
fflummefing  the  tcene  with  an  array  of  M  x  N  (simuita- 
neona)  laaer  beams.  (2)  sequencing  the  array  of  User 
beans  through  a  series  of  mathematical  pat  term  (space 
coring)  by  means  of  a  programmable  eject  ro-opnc  shut¬ 
ter.  (3)  recording  by  an  imaging  device  the  illumination 
ftfleeted  from  the  surface  during  the  pro  tection  of  each 
mathematical  pattern.  (4)  analyzing  the  images  to  obtain 
the  three-dime nwonal  locations  of  each  of  the  MxN 
illuminated  points  on  the  surface  which  are  visible  to 
the  camera  or  imaging  device,  am)  (5)  determining 
which  of  the  bner  beams  in  the  array  are  not  vnublc  to 


the  imaging  device.  (N  and  M  are  any  positive  integers 
convistent  with  the  device  proposed;  typically 
M  r  N  r  121.  so  that  Wx/V«  16384  points.)  Mechaniza¬ 
tion  for  rapid  t hree-dimcnwona)  mapping  of  the  surface 
involves  an  array  of  laser  beams  illuminating  the  sur¬ 
face.  a  programmable  electro-optic  shutter  to  switch  on 
and  off  whirls  of  laser  beams  in  the  array  and  thereby  to 
input  the  space  code  projected  on  the  surface,  a  (usually 
narrow  bandpass)  video  camera  to  capture  the  reflected 
images  of  the  space  coded  surface  from  a  given  perspev  • 
ttve  (and  if  necessary  from  various  other  aspect  angles), 
and  a  device  to  synchronize  the  electro-opoc  shutter 
with  the  video  camera.  Space  coding  of  the  light  beams 
is  used  to  correlate  each  spot  seen  on  the  surface  with 
the  corresponding  beam  in  the  laser  beam  array.  A 
space  code  for  an  array  of  beams  arranged  in  M  rows 
and  N  columns  reduces  the  number  of  image*.  I.  neces¬ 
sary  for  correlating  all  light  spots  seen  on  the  surface  to 
I  mf. f  log  ajV  whe**  N  is  also  the  number  of  columns  of 
the  vketro-opt  utter  whch  can  be  individually 
switched.  The  /ice  achieves  3-dunen’xmal  topo¬ 
graphic  mapping  much  faster  than  laser  rangefinder  and 
optical  devices  because  it  can  locate  MxN  surface 
points  with  only  1+ login  images  (or  patterns);  it  has- 
much  greater  signal  to  noise  capability  than  conven¬ 
tional  light  devices  (it  can  work  in  daylight  for  a  g  rat 
variety  of  surface  textures  and  uses  non-moving,  -ibra* 
tion-free  components  during  data  collection),  and  it  is 
unambiguous  in  iu  mathematical  results  for  all  illumi¬ 
nated  and  visible  surface  points  within  its  operating 
range. 

The  invention  differs  from  stereophotogrammetry  by 
using  one  •'active'*  device  tihe  laser  beam  array)  and 
one  passive  camera  rather  than  two  passive  camera*  a* 
in  convent  tonal  stereophotogrammetry.  A  system  of 
several  “active'’  devices  (laser  beam  arrays)  and  several 
passive  cameras  is  also  comprehended  if  the  object  to  be 
interrogated  is  very  rough,  convoluted,  or  has  many 
sides. 
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and  a  peril  uorinated  imidoylamidine  in  the  presence  of 
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[57]  ABSTRACT 

A  floodlight  illumination  system,  in  structural  combina¬ 
tion  with  a  fuel-receiving  aircraft  having  an  aerial  re¬ 
fueling  receptacle,  that  permits  efficient  and  effective 
in-flight  night  refueling  of  the  aircraft.  The  illumination 
system  comprises:  a  selectively  lightable.  retractable 
aerodynamically  shaped  spoiler  mounted  on  the  nose  of 
the  aircraft  which  illuminates  the  top  surface  of  the 
refueling  receptacle,  and,  two  similar  (i.e.,  symmetri¬ 
cally  shaped  and  dimensioned),  selectively  lightable 
fairings  mounted  on  the  port  and  starboard  sides  of  the 
hose  of  the  aircraft,  parallel  to  airflow  lines,  with  one 
biring  illuminating  the  port  side  surface  of  the  refueling 
receptacle,  and  with  the  other  fairing  illuminating  the 
starboard  side  surface  of  the  refueling  receptacle.  The 
result  is  adequate  and  glare- free  lighting  of  the  refueling 
receptacle  of  the  receiving  aircraft,  which,  in  turn,  al¬ 
lows  the  operator  of  the  refueling  boom  of  the  refueling 
aircraft  to  refuel  the  receiving  aircraft  without  the  lots 
of  depth  of  perception,  and  without  the  glare,  which 
ordinarily  occur  when  a  receiving  aircraft  is  conven¬ 
tionally  illuminated  for  in-flight  night  refueling. 
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[57]  ABSTRACT 

The  conversion  of  simple  “1”  and  “0”  PIXELS  of  a 
binary  pattern  into  PIXELS  with  numerical  values 
dependent  upon  relative  location  in  the  original  pattern 
is  realized  by  a  technique  that  identifies  various  types  of 
PIXELS  including  the  edge  PIXELS  in  contiguous 
groups  of  “1”  PIXELS.  A  multilevel  pattern  using  the 
various  types  of  PIXELS  is  developed  and  a  numerical 
value  assigned  to  each  PIXEL.  The  numerical  value  for 
each  PIXEL  is  a  function  of  its  own  type  and  the  types 
of  its  near  neighbor  PIXELS.  Pattern  measurements  for 
the  augmented  pattern  are  less  sensitive  to  erroneous 
cell  deletions  than  for  simple  binary  patterns.  The  tech¬ 
nique  is  implemented  by  a  simple  mechanization  for 
generating  the  augmented  pattern.  The  mechanization 
is  characterized  by  operations  that  are  easily  imple¬ 
mented  in  a  real  time  environment  using  standard  digital 
logic  devices. 
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[57]  ABSTRACT 

The  device  is  for  use  with  an  ammunition  storage  drum 
for  a  modem  multi-barrel  high  rate-of-ftre  machine  gun 
(i.e.,  “Gatling"  type  gun)  system,  in  which  unfired  am¬ 
munition  rounds  are  transported  from  the  drum  to  the 
gun,  and  the  cases  of  the  spent  ammunition  are  returned 
from  the  gun  to  the  drum.  When  two  generally,  oppo¬ 
sitely  positioned  spent  ammunition  sensors  within  the 
drum  simultaneously  detect  spent  ammunition  in  the 
drum,  a  signal  is  sent  to  the  gun  control  unit  in  time  to 
cut  off  power.  The  device  prevents  spent  ammunition 
from  being  chambered  in  the  gun,  and  as  a  result  also 
permits  higher  rates-of-flre  by  the  gun. 
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[57]  ABSTRACT 

A  dispenser  retains  a  hermetically  sealed  metal  canister 
which  holds  a  pyrophoric  fluid,  radar  chaff,  other  elec¬ 
tronic  countermeasure  materials  or  a  combination 
thereof  for  ejection  from  an  aircraft.  Several  openings 
in  the  canister  are  sealed  with  Pyrofuze  foil  material 
closures  and  a  Pyrofuze  wire  braid  is  interconnected 
between  each  of  the  closures  and  the  canister  in  close 
proximity  tp  a  Pyrofuze  delay  braid  having  one  end 
thereof  fixedly  attached  to  the  canister.  A  safety  tab  on 
one  corner  of  the  canister  extends  downward  between 
the  delay  braid  and  the  wire  braid  to  prevent  cross 
ignition  until  the  canister  is  fully  ejected  from  the  dis¬ 
penser.  When  a  gas  producing  squib  on  the  dispenser  is 
fired,  the  Pyrofuze  delay  braid  is  ignited  by  the  flame 
front  from  the  squib  and  the  canister  is  forced  from  the 
dispenser  causing  the  safety  tab  to  be  automatically 
removed  from  the  canister.  This  allows  the  delay  braid 
to  ignite  the  Pyrofuze  wire  braid  which  burns  to  each  of 
the  closures  causing  them  to  burn  away  thereby  releas¬ 
ing  and  igniting  the  pyrophoric  material  from  the  canis¬ 
ter. 
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Measuring  System",  IBM  Technical  Disclosure  Bulle¬ 
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Salys 

[57]  ABSTRACT 

A  measurement  apparatus  and  method  for  detecting, 
resolving  and  quantifying  the  distortion  caused  by  a 
relatively  large  region  of  a  distorting  optically  transpar¬ 
ent  medium.  A  precisely  defined  pattern  is  viewed 
through  the  transparent  medium  to  introduce  the  distor¬ 
tion  effects.  The  altered  pattern  is  photographically 
recorded  in  thin  film  transparency  format.  A  beam  of 
coherent  luminous  energy  projected  through  the  trans¬ 
parency,  once  focused,  produces  a  Fraunhofer  diffrac¬ 
tion  pattern  which  is  the  Fourier  transform  of  the  origi¬ 
nal  pattern.  Conventional  distortion  characteristics  in 
the  Fourier  domain  appear  in  a  form  more  amenable  to 
quantification  and  analysis.  The  character  and  magni¬ 
tude  of  the  distortion  is  readily  ascertained  by  compar¬ 
ing  the  transforms  of  distorted  and  undistorted  patterns, 
yielding  quantitative  data  comparable  to  conventional 
distortion  effects  in  terms  of  grid  line  slop  and  lens 
factor. 
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[57]  ABSTRACT 

A  rotary  vane  gas  cycle  apparatus  having  radial  slots  in 
the  vanes  and  with  cam  bearings  supported  in  the  slots. 
A  camtrack  member  is  supported  by  the  rotary  vane  gas 
cycle  apparatus  housing  and  Fits  into  the  slots  in  the 
vanes  and  rotor  to  control  the  movement  of  the  vanes 
during  rotation  of  the  rotor  assembly  within  the  cham¬ 
ber  in  the  housing.  Springs  are  provided  in  the  rotor 
slots  to  support  the  weight  of  the  vanes  when  the  rotor 
assembly  is  hot  rotating. 
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figurated  external  surfaces  of  the  fuselage.  Another 
preferred  arrangement  is  the  mounting  of  one  of  the 
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and  used. 
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[57]  ABSTRACT 

A  protective  sheath  for  use  over  a  buried  fibre  optic 
cable  wherein  a  plurality  of  spikes  extend  radially  out¬ 
ward  from  an  outer  jacket  which  completely  encircles 
and  covers  the  fibre  optic  cable  bundle  which  is  sur¬ 
rounded  by  an  inner  jacket  The  inner  jacket  outer 
jacket  and  spikes  are  fabricated  of  a  plastic  composite 
material  produced  by  polymerization  which  can  be 
molded,  extruded  or  cast  into  a  suitable  spiked  shape. 
The  cable  is  thereby  protected  from  chewing  or  gnaw¬ 
ing  rodents  that  may  be  burrowing  in  the  vicinity  and 
would  be  discouraged  from  attacking  the  fibre  optic 
cable  even  from  underneath. 
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[57]  ABSTRACT 

An  apparatus  for  accurately  detecting  and  digitally 
displaying  the  centrum  of  the  location  where  a  lumi¬ 
nous  energy  beam  impinges  a  shift  register  scanned 
linear  photodetector  array.  With  the  commencement  of 
the  array  scan,  clock  pulses  corresponding  to  successive 
photodiodes  are  accumulated  in  a  counter,  continuing 
until  an  illuminate  photodiode,  with  a  video  response 
above  the  detection  threshold,  is  encountered.  Thereaf¬ 
ter,  clock  pulses  are  locked  out  while  only  alternate 
video  pulses  reach  the  counter.  The  onset  of  the  suc¬ 
ceeding  scan  locks  out  the  video  pulses,  leaving  the 
counter  display  at  the  previously  accumulated  count  for 
an  extended  period  defined  by  a  supplemental  sample 
timing  circuit.  The  sampling  of  scans  provides  a  display 
sufficiently  stable  for  visual  monitoring. 
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[57]  ABSTRACT 

A  heat  transfer  calibration  plate  for  use  in  obtaining 
data  for  determining  the  heat  transfer  coefficient  in  a 
wind  tunnel  test  system  having  a  copper  plate  mounted 
in  an  aluminum  support  plate.  Nine  heat  flux  gages  are 
positioned  in  a  horizontal  and  a  vertical  row  with  a 
center  gage  common  to  the  two  rows.  A  heater  is  pro¬ 
vided  to  heat/the  plate  to  the  desired  temperature.  Ther¬ 
mocouples  are  provided  to  indicate  plate  temperature. 
Outputs  of  the  thermocouples  and  heat  flux  gages  are 
recorded  on  a  recorder.  All  of  the  heat  flux  gages  ex¬ 
cept  the  center  gage  are  connected  to  the  recorder 
through  a  rotary  twitch.  Plenum  temperature  and  pres¬ 
sure  are  also  recorded. 
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An  actuation  assembly  for  selectively  varying  the 
throat  area  of  a  convergent-divergent  exhaust  nozzle  of 
a  gas  turbine  engine  and  wnultaneously  achieving  pre¬ 
determined  fixed  ratios  of  throat  area  versus  exit  area. 
The  assembly  structurally  comprises  a  plurality  of  con¬ 
stituent  components  (including  a  linear  actuator  mem¬ 
ber  on  the  port  side,  and  another  on  the  starboard  side, 
of  the  nozzle  in  parallel  spaced-apart  relationship  with 
the  centerline  common  to  the  engine  and  to  the  exhaust 
nozzle)  that  interact  and  cooperate  to  pivot  the  conver¬ 
gent  flaps  to  reduce  the  throat  area  while  simulta¬ 
neously  moving  the  divergent  flaps  inwardly,  or  to 
pivot  the  convergent  flaps  to  increase  the  throat  area 
while  simultaneously  moving  the  divergent  flaps  out¬ 
wardly,  as  desired,  thereby  permitting  the  selective 
varying  of  the  throat  area  while  attaining  a  predeter¬ 
mined  fixed  ratio  of  the  throat  area  to  the  exit  area  of  the 
convergent-divergent  exhaust  nozzle.  In  addition,  and 
unlike  the  prior  art,  the  respective  lengths  of  linear 
movements  required  to  effectuate  either  the  convergent 
flaps  from  a  minimum  throat  area  position  to  a  maxi¬ 
mum  throat  area  position  or  the  divergent  flaps  from  a 
minimum  exit  area  position  to  a  maximum  exit  area 
position  are  equal,  as  are  the  respective  lengths  in  the 
converse.  Thusly,  only  a  single  actuator  per  side  is  re¬ 
quired. 
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An  apparatus  for  analyzing  the  deleterious  characteris¬ 
tics  of  optically  transparent  bodies,  including  distortion, 
multiple  imaging  and  birefringence.  A  beam  of  light  is 
projected  along  an  optical  axis  onto  a  beam  splitter.  The 
reflected  segment  passes  through  the  transparent  body 
and  is  then  reflected  back  along  nearly  the  same  path 
toward  the  beam  splitter  by  a  retro-reflective  screen 
lying  at  the  image  plane  of  the  beam.  The  portion  of  the 
reflected  beam  passing  directly  through  the  beam  split¬ 
ter  is  detected  by  an  optical  sensor  in  substantial  orienta¬ 
tion  with  the  axis  of  the  beam  reaching  it  Distortions 
and  multiple  imaging  are  detected  by  shape  changes  and 
images,  respectively,  in  a  pattern  of  opaque  areas  super¬ 
imposed  on  the  originating  beam.  Birefringence  is  ana¬ 
lyzed  by  polarizing  the  originating  beam  and  observing 
die  color  pattern  and  intensity  reaching  the  sensor. 

6  Claims,  8  Drawing  Flgarsa 


■■tpaat*  fcr  licensing  infensatiari  afraid  be  addressed 

taSTSHLt.  *  1500 


Copies  of  this  patent  are  available 
from  thi  Coandsslcner  of  Patents  aid 


This  Asian  was  mpsai  aadet  Sis  spsasarabla  sf  *e  AN  Paras.  NaHhar  lbs  Untied  Slates  Oevsmueat  ear  an,  persea 
Sanaa  aa  hshaW  sf  the  Untied  States  Be  is  r— eat  serenes  any  llebtlltr  iwssIHsa  ban  lbs  asa  sf  tbs  I  stamen  ea  raatatasd 
•a  this  6a  sear  sat,  at  watrsals  Rial  sash  asa  be  has  tana  privately  awaad  rifkte.  «IAT  00371 


xtr  vosm  an. 


••  fl  /tt  efnw  »  A  Anf#n»»fi 


ATK  —  Mim  AflMlffl 


United  States  Patent  n* 

C**l 

4,312,625 

Piastre 

Jaa.  26, 1982 

[34]  HYDROGEN  COOLED  TURBINE 

[75]  Inventor  Lonnie  W.  Plnnire,  Prospect,  Ky. 

[73]  Asrignee:  The  United  State*  of  A— ice  m 

reyniitii  hy  the  Secretary  of  the 

Air  Force,  Washington,  D.C. 

[21]  Appl.  No.:  S3LS0S 

[22]  Filed:  dan.  II,  1M9 

[51]  Int  CL1 . FB1D  5/18 

[521  U.S.CL -  - - tliNI;  415/17* 

[38]  Field  ef  Search . 416/95  R,  96  R; 

60/39.66;  415/178 

[56]  Bifcrieri*  died . - 

U.S.  PATENT  DOCUMENTS 

2,635,105  4/1933  -  416/96 

2,667,326  1/1954  Ladtaagg . . 416/96 

2,771,601  1/I9S7  Eckert . 416/96 


2,713,613  3/1957  Voa  Zborowiki  . 416/95 

3497401  1/1967  Petrie  et  *1 . 416/95 

3431,437  12/1967  Caldwdi  et  ai. _ 60/39.66 

FOREIGN  PATENT  DOCUMENTS 
742476  12/1953  United  Kingdom . 416/96 

Primary  Examiner — Stephen  C.  Bentley 

Attorney,  Agent,  or  Firm — Donald  J.  Singer,  Jacob  N. 

Erlich 

[57]  -  ABSTRACT 

A  biaded  rotor  for  a  turbine  having  a  rotor  diik  and  a 
plurality  of  blades.  The  blades  contain  a  plurality  of 
petoogei  therein  for  circulating  a  hydrogen  coolant  in 
order  to  cool  the  blade.  In  order  to  prevent  leakage  of 
the  hydrogen  the  Made  it  electron  welded  onto  the 
rotor  disk. 


Reqoesta  for  Hewing  Infanaaricn  ahould  be  addtfeaand 
Co:  US.  Dapnrtant  of  tbn  Air  Fbrce  AF/JUCP 
1900  Half  Serene  S.V.  Ua*h.,  SC  20326 


ry«  of  thin  patent  are  available 
fans  the  Ccmslss  loner  of  Patents  md 
Tfcadaaazks,  Washington,  D.C.  20231 
for  $0.50  each. 


ThU  daaaman*  naa  gtaeaaad  andar  dta  •eanaarahi*  at  *a  Air  Par**.  HaMbar  d»a  United  Sfataa  6aaam<aanr  nar  any  *ar*an 
aa««n«  aa  baba*  at  tha  UaMad  haaa  Oaaaraaiaat  tamri  any  liability  raaatltat  lmajlba»i»a  al  Iba  Intanaarla*  aantatnad 
la  dHa  daawnawA  at  aatraata  fbar  aaab  aaa  ba  traa  baai  *rivataiy  annad  rlgbta.  JAX  00372 

AFSC  STU  7»e  IMiO  RECORD  (Patent  Abstract] 


ATSC—  AnWax  ATS  Nd  l«T* 


United  States  Patent  m  [in  4,313,207 

Nardozza  et  aL  [45]  Jan.  26, 1982 


[54]  METHOD  AND  SYSTEM  FOR  SELECTIVELY 
DISRUPTING  RADIO  TELEGRAPH 
COMMUNICATIONS 

[75]  Inventors:  Vincent  J.  Nardozza,  Rome;  Marvin 
R.  CMnck,  Oneida,  both  of  N.Y. 

[73]  Assignee:  Ike  United  States  of  America  as 
rearers  atari  by  the  Secretary  of  ike 
Air  Fores,  Washington,  D.C. 

[21]  Appl.  No.:  414A23 


2,937.170  10/1960  Haughawout  _ _ _  343/11  E  UX 

2,978,699  4/1961  Dodington _ _ 343/18  E 

2,989,744  6/1961  Pettit .  343/18  E 

3/113,096  12/1961  Determine  e«  al .  343/18  E 

3,019,433  1/1962  White .  343/18  E 

3,983,482  9/1976  Doherty .  435/18 

4,214,208  7/1980  O'Donnell  ...„ .  455/1 

4,219,891  8/1980  Wem  et  al .  455/1 


Primary  Examiner — Howard  A.  Birmiel 

Attorney.  Agent,  or  Firm — Donald  J.  Singer,  Sherman  H. 

Goldman 


[22]  Filed:  Fab.  It,  1967 

[51]  htCL’ - GDIS  7/36 

[52]  UE.CL . . 455/lj  375/11; 

343/18  E 

[58]  Field  of  Search .  343/18  E;  325/21,  22; 

455/1,  18;  375/1  4.  21,  22 

[56]  References  atari 

U  S.  PATENT  DOCUMENTS 


2,440^33  4/1948  Dodingtoo .  343/18  E 

1703,881  3/1933  Bergemann  et  al . .  343/18  E 

1931,031  3/1960  Deloniae  et  aL .  343/18  E 

1943,318  6/1960  Ddonine  et  al.  .  343/18  E 


[57]  ABSTRACT 
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A  test  sample  support  assembly  having  its  greatest  util¬ 
ity  in  a  length  measuring  device  in  a  temperature  con¬ 
trolled  environment  The  sample  support  assembly  has  a 
main  support,  a  pair  of  insulating  members  and  a  sample 
support  In  one  embodiment  of  this  invention  the  sam¬ 
ple  support  is  made  of  a  substantially  distortion-free 
material  thereby  precisely  positioning  the  sample  within 
the  temperature  controlled  environment  In  the  other 
embodiment  of  this  invention  the  sample  support  acts  as 
the  temperature  controlling  element.  The  sample  sup¬ 
port  is  adjustably  mounted  with  respect  to  the  main 
support.  This  adjustable  feature  permits  corrective 
movement  of  the  sample  support  to  take  place  in  order 
to  compensate  for  the  undesirable  movement  of  the 
sample  support. 
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[57]  ABSTRACT 

An  actuating  rod  is  locked  fi/mly  in  position  by  a  split 
spring  locking  ring  which  engages  matching  shoulders 
in  a  groove  on  the  rod.  An  electrical  signal  operates  to 
energize  a  squib  gas  generator  which  produces  pressure 
forcing  a  piston  inward  unlocking  the  ring  and  engaging 
wedge  faces  on  the  split  locking  ring  causing  the  ring  to 
spread  open  and  release  the  actuating  rod  which  moves 
upward  in  response  to  the  forces  of  an  extension  spring. 
When  locked,  the  rod  has  great  resistance  to  imposed 
axial  and  side  loads. 

I  Oahu,  3  Drawing  Figures 


Betpsaata  for  licensing  information  should  be  addressed 
to:  0.S,  Department  of  the  Air  ftarce  ATYJACP  1900 
Half  Street  S.U.  Uaah.,  DC  20324 


daemaeat  wee  piepared  ritdet  dm  rtpeeae rnhlp  el  fee  Air  Farm.  Hetdmr  dm  United  States  Oevemrtmnt  net  any  semen 
•  an  behalf  ef  dm  UMted  State*  determent  eeaemei  an,  lleMllt,  meelNne  lm«  d»e»*e  el  fee  Intemmtlee  seeteined 

le  decern  eat,  at  eettenta  dm#  eeeh  eta  be  bee  hm  private!,  etmed  rtphte.  <iAT  00375 


Thu 


REht 

A  BSTRACT 


FROM  THE  AIR  FORCE  SYSTEMS  COMMAND 


United  States  Patent 


[I9J 


PROVIDES  INFORMATION 
ON  PATENTS  GENERATED 
BY  AIR  FORCE 
SPONSORED  PROGRAMS 


[iij  4,314,762 


Gresko 


[451  Feb.  9, 1982 


[54]  FOCUSED,  SINGLE  STRAND,  OPTICAL 
FIBER  ROTATIONAL  ALIGNMENT 
IMAGE-SENSING  AND  COMPARING 
SYSTEM 

[IS]  Inventor:  Laurence  S.  Gresko,  Long  Beach, 

Calif. 

[75]  Assignee:  The  United  State*  of  America  at 

represented  by  the  Secretary  of  the 
Air  Force,  Washington,  D.C. 

[21]  Appl.  No.:  154,71* 

[22]  Filed:  May  30, 1900 


•  [51J  Inf.  C1.J . G01B  11/26 

[52)  U.S.C1 .  356/150;  350/15; 

350/96.10 

[55]  Field  of  Search .  350/96.15.96.31; 

356/150,  399,  400,  375,  376 

[56]  Reference*  Cited 

U  S.  PATENT  DOCUMENTS 

3.207.904  9/1965  Heinz .  356/130 

3.669.549  6/1972  Baton  et  *1 .  356/150 

3.801.181  4/1974  Kitano  et  al .  350/96.31 

3.990.796  1 1/1976  Foltz  .  356/150 


OTHER  PUBLICATIONS 

Uchida  el  al.  "Optical  Characteristics  of  a  Light-Focus¬ 
ing  Fiber  Guide  and  Its  Applications,"  IEEE  Journal  of 


Quantum  Electronics,  vol.  QE-6,  No.  10,  (Oct.  1970, 

pp.  606-612). 

Primary  Examiner — R.  A.  Rosen berger 

Attorney,  Agent,  or  Firm — Donald  J.  Singer;  Jacob  N. 

Erlich 

[57]  ABSTRACT 

This  system  permits  the  detection  of  rotational  mis¬ 
alignment  (i.e.,  twist)  of  two  initially  aligned,  but  sepa¬ 
rated,  members.  The  two  aligned  members  are  linked  by 
a  single  strand  of  focused  optical  fiber  which,  in  combi¬ 
nation  with  other  co-acting  components  of  the  system, 
allows  the  user  to  detect  rotational  mis-alignment  (i.e., 
twist)  of  the  members,  based  upon  the  phenomenon  that 
a  single  strand  of  focused  optical  fiber  is  functionally 
capable  of  conveying  a  formed,  completed,  and  real 
image  from  one  end  of  the  fiber  to  the  other  end.  Ac¬ 
cordingly,  one  end  of  the  fiber  is  attached  to  one  mem¬ 
ber  where  an  image  is  formed,  and  that  formed  image  is 
transmitted  to  the  other  end  which  is  attached  to  the 
other  member  where  the  transmitted  image  is  sensed 
and  compared  to  what  the  image  should  be  if  the  mem¬ 
bers  are  still  rotationally  aligned.  If  the  image  that  is 
received  at  the  other  end  is  positionally  different  (i.e., 
twisted),  then  the  members  are  rotationally  mis-aligned. 
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[57]  ABSTRACT 

A  laser  stimulated  Raman  molecular  beam  time  and 
frequency  standard  utilizing  a  first  electromagnetic 
beam  at  a  first  preselected  frequency  to  pump  a  molecu¬ 
lar  beam  at  a  first  preselected  point  along  the  beam  to 
state  select  the  beam.  A  second  electromagnetic  beam 
(produced  from  either  a  different  electromagnetic 
source  than  utilized  to  produce  the  first  beam  or  pro¬ 
duced  from  a  portion  of  the  first  beam)  at  a  second 
preselected  frequency  and  a  third  electromagnetic  beam 
at  the  first  frequency  simultaneously  pump  the  mole¬ 
cules  of  the  state  selected  molecular  beam  at  a  second 
point  along  the  beam  in  a  stimulated  Raman  process.  By 
locking  the  frequency  difference  of  the  first  and  second 
electromagnetic  beams  to  a  specific  resonant  frequency, 
a  time  and  frequency  standard  can  be  produced. 
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[57]  ABSTRACT 

An  optically  pumped  atomic  iodine  laser  with  a  lasing 
cavity  formed  by  a  sealed  cel)  containing  iodine  vapor 
as  the  lasing  medium.  A  tunable  dye  laser  having  an 
output  wavelength  in  the  493-501  nm  range  is  oriented 
so  that  its  beam  is  directed  into  the  lasing  cavity.  This 
pumps  the  iodine  vapor  and  results  in  its  dissociation 
into  an  atomic  iodine  medium  that  lases  at  1.315  mi¬ 
crons.  An  optical  cavity  is  formed  by  two  miirors 
mounted  around  the  sealed  cell  on  the  optical  axis  of  the 
lasing  cavity  in  a  substantially  confocal  configuration. 
The  two  mirrors  are  more  than  99.9%  reflective  of 
radiation  emitted  by  the  lasing  iodine  vapor,  but  pass 
more  than  80%  of  the  radiation  from  the  dye  laser.  A 
total  reflector  to  radiation  from  the  dye  laser  is  posi¬ 
tioned  outside  the  optical  cavity  to  reflect  radiation 
from  the  dye  laser  back  through  the  lasing  cavity.  Mode 
matching  lenses  are  mounted  between  the  dye  laser  and 
the  sealed  cell  to  shape  the  dye  laser  beam  to  the  ap¬ 
proximate  mode  shape  of  the  lasing  cavity.  The  iodine 
laser  output  beam  is  passed  through  a  long  pass  filler  to 
remove  any  remaining  dye  laser  beam.  This  laser  is 
capable  of  indefinite  use  without  replenishment  of  the 
lasing  medium  and  the  wavelength  of  its  output  beam  is 
independent  of  the  wavelength  of  the  pumping  beam 
from  the  dye  laser. 

5  Claims,  3  Drawing  Figures 
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[57]  ABSTRACT 

A  crystal  reference  oscillator  with  improved  g-sen- 
sitivity  is  realized  through  the  use  of  an  appropriately 
oriented  single  axis  accelerometer.  Components  of  ac¬ 
celeration  normal  to  the  plane  of  zero  g-sensitivity  of 
the  oscillator  are  sensed  by  the  accelerometer  which 
returns  a  correction  voltage  to  the  electronic  frequency 
control  input  of  the  oscillator.  A  model  is  developed 
that  permits  determination  of  accelerometer  position 
relative  to  the  oscillator  without  prior  knowledge  of 
crystal  orientation. 
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[57]  ABSTRACT 

Range  and  elevation  measurement  ambiguities  in  up¬ 
ward  looking  intruder  detection  systems  are  eliminated 
by  look-up  sensor  instrumentation  that  utilizes  mono¬ 
static  and  bistatic  radar  principles.  Intruder  detection 
systems  that  have  the  capability  of  monitoring  the  air 
space  over  the  perimeter  of  an  area  to  be  protected  and 
that  employ  radar  ranging  techniques  and  guided  wave 
tensor  generate  only  limited  or  ambiguous  intrusion 
event  information.  That  is,  the  r.f.  signals  that  are  trans¬ 
mitted  and  received  travel  from  the  transmitter-receiv¬ 
er-processor  location  through  the  sensor,  up  to  the 
intrusion  and  back  through  the  same  path.  The  data 
developed  is  thus  the  same  for  high  altitude  close  range 
intrusions  as  it  is  for  low  altitude  distant  intrusions.  This 
ambiguity  is  eliminated  by  utilizing  a  transmitter  and 
receiver  at  one  end  of  tbe  upward  looking  sensor  and  a 
second  receiver  at  the  other  end.  The  transmitter  and  its 
associated  receiver  comprises  a  monostatic  radar  and 
the  transmitter  and  the  other  receiver  comprises  a  bi¬ 
static  radar.  The  conventional  monostatic  radar  mea¬ 
sures  total  distance  from  the  transmitter  to  an  intrusion. 
The  bistatic  radar  measures  intrusion  altitude  only.  The 
two  radar  outputs  are  differenced  by  a  processor  to 
determine  range. 
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[37]  ABSTRACT 

Direct,  real  time  digital  data  recording  of  thermal  imag¬ 
ery  is  realized  by  the  utilization  of  a  computer  that 
receives  and  stores  bursts  of  high  speed  data  from  the 
digitized  analog  output  of  an  infrared  camera  and  simul¬ 
taneously  transfers  a  uniform  flow  of  the  data  at  a  lower 
data  rate  to  a  digital  tape  recorder.  The  computer  re¬ 
ceives  data  only  during  camera  active  scan  periods  but 
transfers  data  to  the  recorder  continuously.  By  making 
the  computer  output  data  rate  substantially  equal  to  the 
average  input  data  rate  real  time  recording  is  achieved. 
Full  utilization  of  the  data  handling  capacities  of  both 
the  computer  and  the  lower  speed  recorder  is  accom¬ 
plished  by  digitizing  the  camera  output  signals  in  8  bit 
words,  combining  pairs  of  8  bit  words  for  16  bit  word 
processing  in  the  computer  and  reconverting  the  com¬ 
puter  output  data  to  8  bit  words  for  recording  by  the 
digital  tape  recorder. 


10  Drawing  Figures 


RntNMta  for  Hemming  information  should  he  addressed 
to:  U.S.  Wpartnwnt  of-  the  Air  Force  AF/JACP  1900 
Half  Street  S.W.  ifaah..  DC  20324 


Copies  of  this  patent  are  available 
ftw*  the  CVrmrl  aalenar  of  Patents  ay) 
fendmrka.  Washington,  D.C.  20231 
far  $0.30 


a/d 

AttPf/r* 


C4MCX* 


JXSAL  77M* 

J ygr+M  /f/eo»D/3r 


Thla  4— —mu  m  ptepetad  aaSev  fha  team 
■tilm  aa  hahalf  ai  lha  UnltaS  Slalaa  0  mi 
h»  ibia  Atman  at  »mn»  Mat  mA  ,h 


wiMt  af  4»a  Alt  Fataa.  MalSitr  Sia  IhllM  Stotaa  Gavataamat  nat  « 
aaiaat  aaaawaa say  liability  taaalHa*  fmjhaaaa  af  Iha  lafatawtlaa 

ha  baa  fisat  ptlvataly  earned  rlphte.  *IAT  00381 

R|,D  RECORD  (Patent  Abstract) 


Rtent 
Abstract 

FROM  THE  AIR  FORCE  SYSTEMS  COMMAND 

United  States  Patent  im 

Weanerstrom 


PROVIDES  INFORMATION 
ON  PATENTS  GENERATED 
EY  AIR  FORCE 
SPONSORED  PROGRAMS 


[ii]  4,318,669 
[43]  Mar.  9, 1982 


[34]  VANE  CONFIGURATION  FOR  FLUID  WAKE 
RE-ENERGIZATION 

[73]  Inventor.  Artbar  J.  Wi  ■■minim 

Montgomery  County,  Ohio 

[73]  Assignee;  lie  United  States  of  A— Its  as 
ragrascalsi  by  the  Secretary  of  the 
Air  Force,  Washington,  D.C 

[21]  Appl.  No..  110444 

[22]  Filed;  Jaa.7, 1M0 

[51]  hta> . . . F01D9/Q0 

[32]  US.  CL . . 415/119;  413/216; 

40/751 

[31]  FhM  of  Search - 414/225,  233;  413/209, 

415/210,  211,  212  R,  214,  119,  DIO.  1.  208; 

40/731,  39.34,  39.37;  138/37 

[34]  References  CMcd 

U.S.  PATENT  DOCUMENTS 

Z*aJ26  2/1931  Howell - - 40/39.37 


3,933,704  2/1976  Bernes . .  60/226  R 

4449,611  5/1971  Pud . . . 416/228 

FOREIGN  PATENT  DOCUMENTS 

719731  2/1932  France  .  415/119 

2403474  9/1977  France— .  415/119 

14661  of  1912  United  Kingdom  .  413/DIG  1 

Primary  Examiner — Robert  E.  Garrett 

Attorney.  Agent,  or  Firm — Donald  J.  Singer;  Richard  J. 

KiUoren 

[37]  ABSTRACT 

An  airfoil  for  use  in  an  axial  flow  compressor,  a  high- 
bypaaa  turbofan  or  aa  a  turning  vane  in  an  airflow  duct 
having  a  crenelated  trailing  edge.  The  crenelated  trail¬ 
ing  edge  produces  pairs  of  counterrotating  vortices 
which  promote  rapid  mixing  between  the  low  momen¬ 
tum  fluid,  in  the  wake  of  the  airfoil,  and  the  adjacent 
fluid  streams.  The  mixing  of  the  adjacent  streams  with 
the  low  momentum  wake  acts  to  re-energize  the  wake. 
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[57]  ABSTRACT 

A  yaw  stabilization  system  for  an  aircraft  ejection  seat 
having  a  vane  for  sensing  the  angular  offset  of  the  yaw 
air  flow  velocity  vector  and  for  extending  paddles  into 
the  air  stream  in  response  to  the  velocity  vector  offset. 
The  extended  paddle  is  acted  upon  by  the  air  stream  to 
provide  a  restoring  moment  around  the  center  of  grav¬ 
ity  of  the  seat  and  occupant  to  return  the  seat  to  the 
desired  attitude  with  respect  to  the  air  flow  velocity 
vector. 
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[57]  ABSTRACT 

An  objective  lens  system  of  the  Double  Gauaa  type 
wherein  negative  lens  dements  are  symmetrically  dis¬ 
posed  on  both  side*  adjacent  the  stop,  each  negative 
element  being  a  cemented  doublet  comprising  a  double 
convex  negative  and  a  positive  lens  dement.  A  ce¬ 
mented  doublet  positive  lens  component  is  next  posi¬ 
tioned  at  the  outside  of  each  of  the  negative  dements 
and  a  single  positive  lens  is  positioned  at  the  outside  of 
each  of  the  inner  positive  lens  components. 
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[57]  ABSTRACT 

A  beam  alignment  system  having  a  source  for  produc¬ 
ing  a  first  beam  of  electromagnetic  radiation  considered 
an  alignment  or  reference  beam,  a  source  for  producing 
a  second  beam  of  electromagnetic  radiation  to  be 
aligned  with  the  first  beam  and  pair  of  rotating  mirrors 
capable  of  being  optically  interposed  at  different  times 
across  the  optical  path  of  the  first  and  second  beams. 
The  axes  of  rotation  of  the  pair  of  mirrors  are  transverse 
fo  each  other  in  order  to  enable  each  mirror  to  provide 
alignment  information  about  the  beams  with  m— p«»-*  to 
two  different  piahes.  The  alignment  information  is  in¬ 
dicative  of  a  time  difference  between  the  reception  by  a 
first  detector  of  the  reflected  first  beam  and  the  re¬ 
flected  second  beam  from  the  first  mirror  and  a  Hm» 
difference  between  the  reception  by  a  second  detector 
of  the  reflected  first  beam  and  the  reflected  second 
beam  from  the  second  mirror.  These  time  differences 
are  utilised  to  provide  signals  which  ate  used  to  adjust 
the  position  of  the  source  for  the  second  beam  in  order 
to  bring  the  second  beam  into  alignment  with  the  first 
beam  in  two  different  planes. 
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[57]  ABSTRACT 

An  amplitude  modulation  detection  apparatus  utilizing 
a  balanced  diode  rectifier  circuit  to  detect  amplitude 
modulation  on  HF  and  VHF  amplitude  modulated  car¬ 
rier  frequencies  at  rates  approaching  to  the  carrier  fre¬ 
quency  without  diagonal  clipping.  A  temperature  com¬ 
pensating  forward  biasing  supply  circuit  is  connected  to 
the  rectifier  circuit  to  supply  thereto  a  forward  bias 
potential  that /varies  with  temperature  and  a  trickle 
current  that  remains  substantially  independent  of  tem¬ 
perature  variation. 
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the  resulting  perfluorocompounds  prepared  therefrom. 
Polymerization  is  accomplished  by  reacting  the  octa- 
Ruoronaphthalene  monomer  with  a  mono  or  difluorox- 
yperfluoroalkane. 
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[57]^  ABSTRACT 

A  fiber  optic  rotation  sensing  interferometer  based  on 
the  lagnac  effect  in  which  mechanical  rotation  intro¬ 
duces  measurable  shifts  in  the  phase  of  optical  signals 
transversing  a  closed  path.  The  interferometer  includes 
the  closed  optical  path  made  up  of  a  multi-turn  fiber 
optic  loop,  a  directional  coupler  or  couplers,  and  an 
amplifier.  A  pulse  of  electromagnetic  radiation  is  fed 
into  the  optical  path  by  means  of  a  pulsed  electromag¬ 
netic  source  such  as  a  laser  and  a  beam  splitter.  The 
beam  splitter  splits  the  pulse  into  two  pulses  which 
undergo  multiple  circulations  about  the  optical  path  in 
opposite  directions.  The  directional  couplers  non- 
destructiveiy  sample  the  two  pulses  after  each  pass 
therethrough  and  send  the  pair  of  pulse  samples  to  the 
beam  splitter  once  each  circulation.  The  beam  splitter 
mkA  tl—6  pulse  pair  samples  to  a  detector  and  signal 
processor  once  each  circulation.  The  detector  measures 
the  instantaneous  relative  phase  shift  between  the  two 
pulse  samples  in  each  of  the  multiple  pulse  pairs  and 
outputs  phase  information  once  each  circulation.  This 
phase  information  is  converted  by  the  signal  processor 
into  the  angle  of  rotation  or  into  rotation  rate  of  the 
interferometer. 
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Faster  switching  speeds  for  switchable  noise  filters  snd 
faster  sampling  speeds  for  sample  and  bold  circuits  are 
realized  by  means  of  sn  operational  amplifier  driven 
circuit  in  which  excess  feedback  loop  gain  of  the  opera¬ 
tional  amplifier  is  used  to  reduce  the  effective  value  of 
resistance  in  the  device's  capacitor  charging  circuit 
Two  operational  feedback  loops  are  used,  one  or  the 
other  of  which  is  twitched  into  the  circuit  to  effect 
either  an  open  loop  or  a  closed  loop  condition.  The  time 
required  to  charge  the  device’s  capacitor  is  a  function  of 
the  ratio  of  the  operational  amplifier’s  closed  loop  gain 
divided  by  its  open  loop  gain. 
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[57]  ABSTRACT 

The  generation  of  very  high  power  pulses  of  coherent 
electromagnetic  radiation  that  are  continuously  tunable 
in  frequency  is  accomplished  by  means  of  a  free  elec¬ 
tron  laser  in  which  a  hollow  relativistic  electron  beam  is 
projected  along  the  longitudinal  axis  of  an  evacuated 
drift  tube.  A  first  magnetic  field  expands  the  electron 
beam  into  an  annular  peripheral  interaction  region  of 
the  drift  tube  where  die  beam  interacts  with  a  second 
periodic  radial  magnetic  field.  Frequency  is  varied  by 
changing  the  electron  velocity  of  the  electron  beam  or 
by  changing  the  periodicity  of  the  radial  magnetic  field. 
The  device  can  be  made  to  operate  as  an  oscillator  by 
the  inclusion  of  resonant  cavity  defining  mirrors  within 
the  interaction  region,  or  as  an  amplifier  by  injecting  a 
coherent  radiation  signal  into  the  interaction  region. 
Both  oscillator  and  amplifier  functions  can  be  incorpo¬ 
rated  into  a  single  device-  Linewidth  is  narrowed  by 
utilizing  a  Smith-Fox  interferometer  to  couple  the  gen¬ 
erated  coherent  radiation  into  an  output  light  pipe. 
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